Objective To compare standard management of keeping wounds dry and covered with allowing wounds to be uncovered and wet in the first 48 hours after minor skin excision. Design Prospective, randomised controlled, multicentre trial testing for equivalence of infection rates. Setting Primary care in regional centre, Queensland, Australia. Participants 857 patients randomised to either keep their wound dry and covered (n = 442) or remove the dressing and wet the wound (n = 415). Results The incidence of infection in the intervention group (8.4%) was not inferior to the incidence in the control group (8.9%) (P < 0.05). The one sided 95% confidence interval for the difference of infection rates was ∞ to 0.028. Conclusion These results indicate that wounds can be uncovered and allowed to get wet in the first 48 hours after minor skin excision without increasing the incidence of infection.
Introduction
Guidelines for managing surgical wounds that are closed primarily (that is, those with the skin edges re-approximated at the end of the procedure) instruct that patients should keep their wounds dry and covered for 24-48 hours.
1 Before our study, the four participating general practices were implementing these guidelines and advising patients to keep their wounds dry and covered for 48 hours after minor excisions. For patients living in the tropics of North Queensland, with increased heat and humidity, this recommendation is impractical and a nuisance.
Literature on wound management is sparse. As regards wetting sutures, previous studies have compared standard management (keeping wounds dry) with washing with soap and water in the first 48 hours after minor skin excisions or compared standard management with early showering after more major surgery.
2-5 These relatively few published studies suggest that getting sutures wet does not increase the infection rate. However, numbers of patients studied have been small, and only one previous study was randomised. No previous studies have been done in the general practice setting.
As regards uncovering sutures, some evidence shows that no difference exists in the incidence of infection between wounds left without dressings and those covered with a dry dressing in the early postoperative period. [6] [7] [8] Again, no previous studies had been done in a general practice setting.
As the two factors, wetting and uncovering, are difficult to separate in the immediate postoperative period, we decided to assess these factors together. We proposed to look at the effects of allowing patients to uncover and wet their wounds during the first 48 hours after minor skin excision, hypothesising that infection rates would be non-inferior compared with a control group following the dry wound management recommendations.
Methods

Study design
This was a randomised controlled, multicentre trial involving patients presenting for minor skin excisions.
Setting and participants
Sixteen general practitioners from four practices in the Mackay area, tropical North Queensland, Australia (latitude 21°south; inhabitants of Mackay area approximately 75 000) participated. The general practitioners were a self selected group who attended a monthly evidence based medicine meeting. Data collection took place from October 2004 to May 2005. We invited consecutive patients presenting for minor skin excisions to take part in the trial. Practice nurses were responsible for recruiting patients and collecting data. We collected demographic information on all patients, as well as clinical information on the presence or absence of diabetes or any other important medical condition (such as peripheral vascular disease, anaemia, or chronic obstructive pulmonary disease). We used a body site map to define excision sites. At the end of the study we asked practice nurses to re-examine computer records to fill in any missing data. The principal researcher visited participating general practitioners and practice nurses to provide training and ensure that recording was standardised.
We gave all participating patients an information sheet and asked them to give signed consent. We gave written instructions on postoperative wound care to patients who consented to participate.
Eligibility criteria
All patients who presented to a participating general practitioner for "minor skin excision," except for skin excisions on the face, were eligible to participate in the study. We excluded patients who were already taking oral antibiotics, for whom oral or topical antibiotics were clinically indicated immediately postoperatively, or who were on immunosuppressive drugs. Further exclusion criteria were lacerations, having a flap or two layer procedure (tying a "bleeder" did not count as two layer), excision of a sebaceous cyst, and skin excision on the face. We made these exclusions in an attempt to standardise the type of wound being studied and reduce the number of confounding factors.
Surgical wound management protocol
A workshop attended by participating general practitioners developed guidelines to ensure that excisions were managed in a standardised manner. The following procedure was agreed: skin preparation (normal saline); usual sterile technique (standard precautions), including sterile gloves; local anaesthetic (type and volume recorded); suture material-nylon (size recorded); no antibiotics, either topical or oral (if required, or already prescribed, exclude from study), topical antiseptics (such as betadine or alcohol), or antiseptic washes or medicates soaps; dressing type-melolin and tape; removal of sutures, according to site (back = 10 days, all other sites = seven days).
Intervention
We gave patients oral and written instructions on postoperative wound management (fig 1) . We asked the "dry" group to leave the dressing on and keep it dry for the first 48 hours, then to bathe and undress as normal until the sutures were taken out. We asked them to avoid using antiseptic washes or soaps.
We asked the wet group to take the dressing off within the first 12 hours and then bathe as normal until the sutures were taken out. We felt that patients should leave the surgery with a dressing to absorb immediate bleeding, but we also felt that defining an exact time to remove the dressing would be unrealistic; we considered "within 12 hours" to be a reasonable request. We also asked them to avoid using antiseptic washes and soaps.
Clinical outcomes
A practice nurse or doctor assessed wounds for infection on the day of removal of sutures, or sooner if the patient re-presented with a perceived infection. We adapted our definition of wound infection from standardised surveillance criteria for defining surgical site infections developed by the Centre for Disease Control's national nosocomial infection surveillance system (box).
1
The primary researcher briefed all participating doctors and nurses on the definition of infection, and we also gave them written information.
Sample size
We calculated sample size on the basis of a pilot study done in February to June 2004 and involving 543 patients, which showed an overall infection rate of 5.7%. On the basis of a projected infection rate of 5%, we decided that an increase in incidence of infection of 5% would be clinically significant. To come to this conclusion with statistical confidence, a power of 80%, and a significance level of 0.05 using a one sided equivalence test of proportions, we needed a total of 357 patients in the intervention group and 357 patients in the control group.
Randomisation
All patients provided written informed consent before enrolling in the study. After agreeing to participate, patients were randomised by picking a ball out of a hat. The practice nurses chose this method of randomisation because of its ease and acceptability. The practice nurses enrolled patients and assigned participants to their groups. No blinding took place.
Statistical analysis
We based all analyses on the intention to treat principle. We used 2 tests to assess differences between categorical variables and unpaired t tests to compare numerical and categorical variables. To determine non-inferiority, we calculated the one sided 95% confidence interval of the difference in infection rates and compared it with the maximum allowable difference of 5%. We considered P values less than 0.05 to be statistically significant.
Results
Practice and study characteristics
Participating general practitioners were younger (median age 44) and more predominantly female (64%) than average for Australian general practitioners (median age category 45-54; 32% female). Of the total of 1247 patients who attended for skin excisions during the collection period from October 2004 to May 2005, we excluded 377 patients (table 1) .
No significant differences existed in the age (P = 0.87) or sex (P = 0.89) of participating and non-participating patients. Of the remaining 870 patients, 450 patients were randomised to the intervention (wet) group and 420 to the control (dry) group. A total of 13 patients were eventually lost to follow-up. Follow-up was completed in 857 (98.5%) randomised patients (fig 2) .
Baseline data
We found no significant differences between the intervention group and the control group at baseline (table 2) .
Infections
Infection occurred in 74 (8.6%) of the 857 excisions. The intervention group had an infection rate of 8.4% compared with 8.9% in the control group. The one sided 95% confidence interval of the difference of the two proportions was ∞ to 0.028, so the non-inferiority side was lower than 0.05, the maximum allowable difference. We therefore concluded that the intervention group 
Definition of surgical site infection
• Infection must be within 30 days of excision • There must be purulent discharge from the wound, or • The general practitioner must diagnose a wound infection, or • The general practitioner starts antibiotics • Stitch abscess must not be counted as an infection *The practice nurse forgot to invite these patients to participate. **These patients knew that they would not be able to return for removal of sutures.
was not inferior to the control group with respect to the resulting infection rates (P < 0.05).
Discussion
Our results indicate that patients can uncover and occasionally wet stitches in the first 48 hours after minor skin excisions without increasing the incidence of wound infection. The overall incidence of infection in our study was higher than we expected from our pilot study or from published literature looking at similar cohorts, 9 10 although exclusion of facial excisions from our study, which may have a lower incidence of infection, may have falsely raised our overall incidence of infection.
The study did have several limitations. Various characteristics influence the occurrence of infections, and, although we recorded information on as many variables as possible, ensuring that baseline data were comparable proved difficult. For example, we had inadequate data recorded on suture size and occupation, so we could not compare these factors. Also, the prevalence of diabetes and of other medically important conditions was probably under-recorded, and power to analyse these subgroups was limited. In addition, we did not record smoking, which may be a risk factor for surgical site infection. 11 The diagnosis of infection, although done using guidelines, is subjective and has previously been shown to have inter-observer and intra-observer variation. 12 The definition we used is the most widely implemented standard definition of wound infection. 12 Although we asked for recording of patients' compliance at the end of the trial, no recorded instances of non-compliance occurred, which may have been because of inadequate reporting; lack of compliance could also be subjective. We had no reported incidences of patients refusing their allocated intervention, but this could have been because of incomplete reporting rather than perfect compliance. Patients in the intervention group were asked to "bathe as normal" after removal of the dressing, but they did not record the number of episodes of wetting.
Although we were mainly interested in the wetting of sutures in the immediate postoperative period, separating this factor from uncovering and removing the dressing was difficult in practice, so we measured the two factors together.
Some limits to generalising these findings exist. The general practitioners involved were younger and more predominantly female than the average Australian general practitioner. 13 The population of Mackay is slightly older and has a lower median household income than the Australian population as a whole.
14 Mackay is a provincial town in tropical North Queensland. The climate is hot and humid, with the mean daily maximum temperature ranging between 24.2°C and 30°C during the summer months, and a relative humidity of 75-79%. 15 These tropical conditions may increase sweat production and produce damp dressings, which might reduce the effectiveness of wound dressings as a potential barrier against exogenous bacteria. [16] [17] [18] This would make the dry and covered control group more prone to infection in a tropical environment. Our findings may therefore not be generalisable to a temperate climate where dressings are less likely to become damp. Our results are encouraging, however, and studies in temperate climate should be considered.
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